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TAC TTC ACC CAA TCA AAfc TAG ACA AAC AAC 
HeT tys Trp Val Thr Phc lie Scr Leu Leu 

TTC TTG TTC TCT TCT OCT TAC TCT ACA CCT 
AAG AAC AAG AGA AGA CGA ATG AGA TCT CCA 
Phe Leu Pbe Ser Ser Ala Tyr Ser An Gly 

CTT TTC ACA CCC 
CAA AAG TCT GCC 
Val Pbe Ars Arg 
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P.W. (ed5.)Qiology of Carbohydrates. Vol. 2. 
Wiley. New Yor k . (1 984) . pp . 1 63 - 1 98 ) • C G) /c ft 
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ffisr uyoeeyg^ 3 - Kf « o n ak?« t ut. 

lys»AAC Trp-TGG Val-GTT Thr-ACT 
Phc-TTC Ile-ATC Scr-TCT Leu.TTC 
AU-CCT Tyr-TAC Arg-AGA ClyCCT 

AA TTC ATC AAG TCC GTT ACT TTC ATC TCT TTG 
C TAC TTC ACC CAA TGA AAG TAG AGA AAC 
ftet Lys Trp Val Thr Phe lie Ser Lett 

EcoR I 

TTC TTC TTC TTC TCT TCT CCT TAC TCT AGA 
AAC AAG AAC AAG AGA AGA CCA ATC AGA TCT 
Leu Phe Lea Phe Ser Ser Ala Tyr Ser Arg 

CCT GTT TTC ACA CG 
CCA CAA AAG TCT GCC C 
Gly Val Phe Arg Arg 
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•>9te-TE(TE:lO ■BTris-HCI (pH 7. 5 ) ^ 
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iRlSva^SJSU. V y ^tCDSH41 D - ^ — ^ 
fflt^v 2 2 Krp.-C 1 5 K^Tol. I 6 t T.ifi *6 L . 
ifl'C^yfc. «^5(COV^TtSSlii(fj^«lf V'. 1 5Vb 
-2 0kbO77^> :^ ^*'tC•a^K:5 OirfO 
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«i<Dx 5r / J: < rS-^U/cyfe. -20 
-CC-ffiH^aL. DN A^fckK^Ht^. ia*c» 

( 1 5 Krp«. 5^. 4X) tCct*}. DNAttii^ 
laiRU/w. C ®rt«[^ 7 0 %X ^ y -^I/TZ^ -7 /c 

D N A * » /C . 

C ODNA I w 7 - A (Stratesene 

ttai) . ROf 350aiy K0T4DNA »j*---tr (2 

1 0 /il O 5 0 aHTris-HCI (pU 7. 5 ) . I 0 •finsCl > . 
1 0 ««OTT. I -MATP ). ±,l^KZmi f^^^^^s 
CICA-PACK Plus4-y h (S tra iegene . IGP6> P) IZ ^ 

-< y t- F n . vV-£^ y ^5©«tf fc. 
-eOlSm. 3xiO*pfuO. :^]ffiQP2392 (hsdR 
514(rk-.>k*). supE44. supFSS. lacYI, galK2. 
gal T22. -el Bl, Irp R55. (P2) ) ICJSSfeL^S 
7 T — ^'^l^^. lOOOpfu Oy-r—C/^SOMKD 
P2392 teSatC^Wji. 3 7 X T 2 0 /c'dk. 
Z 5 «£CDL-Top- Agarose ( L B % ( 1 ^ h 'j 7* 



( L B 1. 5 CiV^^. ZOJioti 

ri/-h*5ttfflfiL. 3 7 -CCT-BEmSU. 

Hybond-NK (7vi/ + i.) ^ 7 J*-* O - ffi IC 

^iatC2^ll>aL^c. I5l^7*'o-::^ 
A^^»tt*<b> t5^Jia<&±tC. 0. 5 N HaOH. IHNaCl 
^tftLfc 3 MM7 -{ ;u^'-(Hhat»an) JiC 5 ^Kil 

^C. 0. 5 JI Tris-HCI (pH7. 2 ). 1. 5 « 

NaCI^ a t A: 3 M M 7 ^ ^u^' -±k:|^ 5 W 

D N A ^IKtCiaS U/c. C ©83*. ADCliiUci^O 

i8SR5i«o7 5 y ^ I oaacfflsr 

SK?lJ«<t^^i&L^rD-r A D H (5' ATC 
TCT ATC CCA CAA ACT CAA AAA CCT CTT) i /> -f 7 
'J ^ >f -fe- -f •> 9 y $ -fr . fiSi^ikHt^ik^yy y y y 
rtCtl^. XAB-S 7 ^ O^^-y^tt) S « 

$-tt* Intensify screen * ffl t^^ - 7 0 X tC T 5 



b:^ RJl 3t 3t 5 Hi- /c. 

gi «i . ^^ ^ y »; Hr - •> 0 y ^ ^1/ * 4 

;l/c7'5-^*/<3^.'y — /i^tT'^v h Oi^-^if^^ t 
IQOn/CDTMifiCl 0 aHTris-tlCI (pB7. 5). 

1 o'-HRsCl, ) iZfUmL. sac 2 O^Pel^SL. 

5 5 p/^flUii LA:^ii-C*liaiSP2392 tzfSSv^ 

c 7* 7 - ^ -f 7' <; r ^ - •> 9 y * It . m — 

r 7 - ^ ^ « a * -r 4 7' ^ o - $ • *' 
V r -f 7' 7' 3 — ^ * -'^ :^ 7 — ;i/ 1: V h © Jfe T A* 
^ it *} . 5 0 W©P2392 tBBacJUfliL. 3 7'CT 

2 0 5> r»1 W S L Ofe . « * 2 ii2 © L B J& Ife . 10 
«K«gS04 izm^. 3 7 tT SBi^faUSi-jlgSL^. 
^ o D */ux* IOOirffiD;l. V X 5 + 

- tC A-lta^K:7SH$-ttfc. 2.500rp. TS^ifi 
'OL. ±7^*1^^::. ^ ©±rff4'tci0»":t -^•-© 
7 T - •>'i><-&^ ixTt^f:. C©±rff 800p/C 100 
//<© SMMaCi * jjlli. *c3i;tC 540m£© -f V T O j< / 
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- -ri' ^ ;jD ;L ct < ^ -tf - 2 0 X T 2 0 5> M J> S U . 
2 fiio 1 nn«cit*»Dx.. 3 7tT3 0»SfiS 

V 5 +1^-"CteaL/i. 12lfrp«. 5 

A (I : I) r-mm&i^fz. ifi^n/cTicQtc 

2 0 Ml O 3 MftfiSt V ^} f) J- (pHS. 2 ) 

A«a:ias*yt. f»%»nfcrtffi« 7 0 y - 
/cyfe. ^ UT 5 0 i^/o 

DNAA<f^is^n^c, 4,^^4Xfc?$ifi2 0;»/tC. 2.2 
Af O I 0 ffiSSEcoR I ( O. S nNaCI. O. 5 

HTris-HCKpH 7. 5 ) . 7 0 sHngCIt) $ Hfl A . I 

pi {53u;=.y h//tf) o EcoR r ( i V --K y •>•->' ) 

^ 1 /UO I 0 ag/B£ (DRNaseA(SUna) ^ ;i . 

3 7 XT n^FeTSlS^-tty::. aiSOfe- 0. 7?^T;^• 
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D-:;^^2S\Mc*fti£<f t*. 7S?£Cl£v-. D N A /n' x 
K^Uybond » tC 7' o v -r -( X iJ'* $ . D N A 
OlS^L/cUybond-MlIJIti:. r 7 - 7^ ^ ^ -< 

o ~ y CD o S . i-ADlTli. 8. 4 If b to EcoR I 7 

7 i/y y h r o - T'^nS'^r 5 c: t /c. 

«*) ® D N ArSjflLCD ^ 5 2 0 nHiSO^I^T 
EcoR ItCcfc>)V]ei[U. 0. 7 %rifo^7.YJ^ 

rz^ik^i:y 7 ^ / y h ^^mi^tz. 8. 4 kbEcoR 
1 774^y y K«#t;r*'a-:x8!j)t*93*)aiL. 

^7:Jt/<<?^'-r5fc(Cene Clean^", Bio- lOl «: ) 
I 0;rftDTEcftCf$aj$n/cDNA^. EcoR I 

-c^w? u/cpucis iisissrssHt ( 3 Oflj pocia, 

5 0 BHTris -IICI (pU 7. 5 ) . 1 0 aflRsClf. 1 0 anOTT. 
1 ■ttATP. 3S0AivhT40NA fi' — € / 3 0 pi ^ . 

I 6 -C . 2 1$ Pull . 5 /rf^nj t>T ;^8fi(S 

JH107 ^JK?fl£lft$-eA:. J^5tfr}ft LA: 1^:118 0* 
5 0«/«iX-Gal.5^IPTC. 5 0i«/fl£7yf 



L B JgifeCt^lt 3 7 XT-SiSSL. SS^rn 
5ifi$-^/i. $J^ruv<u->9yt:felCj;0DNA 

5 0 <rf<OTEC?SJS;SHtfc. fflSa Lfc D N A CD;*3 
5 aI^EcoR I T^ffiU (5 0 sHTris-HCl (pH7. 5), 
7 anUgCI 1.5 0 anNaCI , 1 as/ aitlHBztk . 5 ^ ^ 
V I-EcoR I /ISut ) . Q.l%rtfO -XYJ\^rir\ 
ikfh ^'i7^^. 8. 4 kb©EcoR 1 7 7 ^ y y h P U 

*y-ym(z^f). zcoy V ^ J y ht<ro 1 

/: ^ n - ypEcoa 4 O D N A €Ma L-* 0. 5 ^ 
Sau3AIT^^^Ji? U ( 5 0 «!lTris-HCI (pin. 5). 
5 0 anKaCl . 7 snneCls. 4 A V K Sau3AI/15A2 
i^a . 3 7 t . 2 12^ Pul ) . 0. 7 % 7 a - A y 

1. 6kb7v/y yY^^V7^tS'-7.}^>^J:0. 



CeneClcan'^tC J: '7 . D N A ^ 1 0 ni TE(1 10) iR U 

51&7fi0 5 p/^JH :fefifiia«vii84$}^KfrKi L 

DNA$$^ru/<U-£o XT-fflSL. »lJr€ 
iT-9fc. 5 iiTDNA ^EcoR 1 ^HUd ID TgjtW L/C ^ 

0 .( 5 3. V I- EcoR ! . 5 ^i- - v h Uind ID ) , & 

cfe^-^vH sph I -cyjB^ L/C o^-^rn-^'ny 

^^S^McJiiX^>*;f L. iin*tC*>t^T ;i I. 6 Vb£D7 
if^^tlfz^ u-y. pSau 1. 60DNA^»a5SL. 

i':iToie«ttcfflt^/c. 

DMA S pg^ Sma I ,h Sac I T IflPJr L /c ( I 0 «n 
Tris-HCl(pH7. 5). 2 OottKC!. 7 wrtttgCli. 2 0 a. 

1 V I- S»a I , 2 0 i. V h Sac I / 5 0 . 
3 7 X . 2 LtPiSn . KSollTa. 7 X y - 
no*;i/2.T:ldldiL. x^y-iUttiaK:J;*)DN 
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A^m^Ltz. D N A tt?jS ^ 5 0 m/O ExoDimai 
7$ ( 5 0 BrtTrij-HCl (pK8. 0 ).100»rtNaCI. 5 ort 

C 4 0«ng^Kt h U A (pH4. 5).l00>nNaCK 2 
■ HZnCl,. 10%^/ y Hr Q - ;u ) ^ A 4> c H . 

DNA?8[tC 1803.^-^ YO Ejfom 51 ^ U7-Hr 

it 3 0 ij? c i tw 5 w ^ -9- y r y / L . m b aai 

Ok. 5K±<Df-*-'7'* 6 5 -C. 55h«7au. ifctc 
3 7Xcr^L. 5 KD-T-y^ - b-— 

^UT-Hf^ttlJl. 3 7 X. 3 0 5>{XSU/c. S 

ihL. i ^ y -/wttST D N A ^ ia»R U /i. OiR 
Uy;:DNA^3 0iil©TEC?aU^c. i id ^ t ^ 
1 itlO \ X V < h""> 3 V Wi (500«WTris-HCI 
(pH7.5). lOOaMHgCli.lOOanOTT. 1 0 -MATP ) 
*ftn;L. l6pl(DTE. 1 ;«/CDT40NA »J :tr - -b" 
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/c. 'cJc tc. 7 0 -C T 1 0 ^ M « a U . 'J - -tr 
^5fe}S$-ti:/c^lfc. 0. 2rt KCl ^ 2 S.a ! ^ I 

^ti ( 1 0 V h/Ml) ][in^. 3 7 1 K>IU1« 

*«-ffi3 7 t-CJ§fiL. 3 D^-^B/fiS-e^. 
D a D N A^iSSU. ^:*SES*<^t;T 

V^i^^o-y©-:|:tJ[7y-i;DNA^SJ3aiU/c. 
7T-£/DNAtt^ 7 -DEAZA - v^x 

*)±iS'- l Obp^T^^^^Uyti? o-ypDE6.lO ^ 

pOEG-lO CD D N A ^ iI35a 1« DMA^ 
EcoR IT^^iH^kU. lOO/.IOTEtC?SJ|?$-e^. 
C 0 2 /(I CC lOOfigCD X h o U y - 
(AATTCCTCCACC)^ JtlO^. 1 0 aI CD SlS « * T jj »S 
S I& $ ( 1 6 -C > 2 Pal ) . 7 0 'C tC T I 0 



5 V h OEcoR I ^SoA.. 3 7 t 3 0 5^Biiaa 
$Hi:fe, a DN A^iHSlL. 

y^oHXlU/S:. i 0) J: IC LTpDE6-10 (Xho) (r 

9- pOE6- 10 (Xho) ^^^r-S^ISK 
Escherichia coli HVn84/pDE6- 10 (Xho) li X 

10311-^- (FERrt p. 1031 1) i LT^st^n-rt^s. 

- > / ( 4 Fl ) 
pECOa 4 l/«^4AJ:.y hCD BallT^fifU 
( 1 Omn Tris-HCl(p«7. 5). 7i»nilgCI« / 
2 0 3 7 r . I B*n3) . fttC. 1 n NaCl€ 3 

ptm^. 4 A - V J- O Sph I ^ JDn ;t . I 13^ nn 3 7 
XiCCSfiU/c. Sfi&tlfeO. 7 %7:<7'o-xyA.1Iir\ 

CleanT D N A^Jfidi U/c. ©iRL^DNA*. 
Sph I S.8 I T^K L/:pUCll8tattSe$*. 



nvil84$K^K«£lft $Hir/c. i^5XfeIft^^ a- yA>«i> 
DNAi&iHS3L. 7^i^>yhO}?A$n/ii^a 
-y^tatfe. CODNA^WSb. 1 «OHA * 
Sph 1 &^HindDITyj«rL (I XEcoR I ffi 'if i ?fi . 
A =L V Y Sph I , I 2 3. V h Hind ni ) . 1. 2 
%7 *• a :^ y ;v.^S3^j^c€ft$^TV>. 0.33itb77^ 
>yh€maL.€ LTCcne Clean C ck 0 D N A 
^llbdiU/c. Cn^^ r^T.^ KpllMTV.PLl ^ 
Hindmao* Sph I CJ;*) -IEh1il:LTi,^^>n/c 
5. 7 kb7 7 ^ > y h 5 0 oBiiSISSB (^51d?S 

jft a 2 0 pi ) $ /c • 

SiEilfc. :^5Ri3JJni07 ^ fcjft $ -U:. 7yf 

•> U y^^C- L h (L-aapr U — h ) ±7 

3 a --^j^JK$-t^/c. 3 o J; 9 D N A ^iH 
MRR«3RAIfflC<fc *) »AD N A^«g-i. g 
&^^rS77^> y h*M$A$4x/ii5'o-y$ir^ 
/c. -ecD^n-y^^^,DNA^i)gSSL. -?-O0. 5 

^^Htndiii Tyjfflr u/c. 7 0 -c 5 ?k 

±tC|^L. lirfOlaWdXTP (dATP . dCTP. dCTP . 
dTTP^^S- * I «N^LO . i 2'a J. y KO D N A .-K 
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ao;i. 3 7 "c T 3 0 i^nntga u^, 7xy-;i'- 
feta^-tt-fe. D N A« 1 0 o 1 X 7 s 

y««CTS*-L. 35Om{i0T4ONA V - )jn . 

:<^'--fcr^ dSMNaCI ^ 1. 2 flf . 

nindin*123Ljivhftl;l. 3 7'C'C3 05^rBT& 
SLfc. Cin^ffl^^. *U5ffl JI1107*^^H«IA$ 

■frfc, L-BBp ru- oi-o- 

V% ^ 0 ) t|j T JS S U . 5# ^ n IS «^ ^ D N A 

DNA^SaSSU. 0. 5 wfDMA ^ 4 a. v h OBa-H 
I . I 2 mttO Sph I T«JItfr U/c (I O-MTris • 
IICI (pK7. 5). l50«nNaCl . 7aiHneCls } • 1. 4 
%7 ** ta -X y /UtSSvMtffcT. 0.34kbCDDNA7 
y h^^h^HU. Cenc CIcanTDNA* 1 0 
irfCDT Et;:iii|ZL/i. C: 3 0 ng©pAT153€ . 
Ba.HI&Cf Sph 1 T^JBi UT?^fc 3. 5 kb7 7 / 



»ra¥2-li7384 Cl1) 
y h <S: T if 1 5 SJo $ -fr . 

^>DNA^ii3SJL. 0.42kbO *^ XOBa.H I - 
SaM-Jfirfi^b^ (DNA77/>:^h) 
S;7a->y^$A<L/i. t^Jcon/cDNAO. 5«r^. 
Ba.H I StD^Sal I T « 8/f L . L 4 % 7 a - ^' 
n/TJSflikjyitcj:*). 0.42kb7 ^ ^ h^5^»!L. 
Gene Cleant:: J: <:) 5 ^OT E tClIiSU^. CtL^^ 
Ba.H I - Sail T^WrL^C 1 Oo^OpOCUS i ill 
tSSC>$-ti:/c. Sio7fi I /r/^Sffli^. :^:l!U®nvii84 

-ATE: ^— 5* — ^ — *-fev h • . 

C ID-^^ ^ -pUC-ATE *^^-rS>;!8S 
Escherichia col ! rt V U 84 (pUC- ATE) li X 3115 Hi 



7'o^-^^-*'fev h ^ -pOE6-lO(Xho) 
0. 5 w^Hindffl &Uf Xhol-CtjOBfiL. ^.'\%7ii 
a iU^SSRacttu: J: *) I. 6 kb<D7 ? > x h 

"^^J-SiLy;:. — pJDB-NeoO. 5 Pf ^Hindin 
XholTVJML. 8kb7 7 y ^ 

ffi^^aiS U*EBiSJ«l07 icajAt. 7yt:>tj 

y filll 3 D - I'l^ , 3 o ^ - J; 0 D N A ^ !!} . 
•I«IA7 ^ if / y h ^ 1122 L (pAHC-lO-Neo) . 
pJOB*Neoa 5 PK^Ba.H I & C5 Sal I Ttj^lOrU. 
J^j8 kb<D7 7 ^> y I- €5>i&ll Ufc. I 
pUC-ATE ^Banll I&Cf SallT^eirU. 0.42kb^ 
7 ^ > y h ^ L • P4 ^ ^ iHLtS L . »iSl c 

n/cr? 7. ^ KtCcfc *) :fe)iGiajnio7 ^;K?rf£i<i$ 
-e . 7 y fc- > 'J y iSm 3 a - - 1*^ . c <x ^ fl> 

JOJi-J:#}DNA^:iIiS[U. Ift^jOr^^SK 
pJOB-Keo-A TE ^ L T ^ C ^ (It it> . pJDB 
-Neo*ATEO. 5 iv^HindlD j&c; XhoITt^KfiL. lb 
8kb<0 7 ^ ^> y h pDE.6.lO<Xho) 



J; 0 * 1. 6 kbOIIind ID - Xho I 7 7 J« y h * i! 

iR U . i34 ^ i!£>S L . life 5 n r 7 :^ 5 K tc 
J; 0 :^8SiaJ.il07 ^ Ji$5Tf£!iS$-fr /c. 7 y f •> 'j 
yi5Hl3o--oDNA^iig^. Sftior^:^^. 

K (pAH6-10-»eo.ATE) ^^TLTV^S^ra-y^fl 
-3 It . 

.Za^^if 9 ^ -trr ^ AUBl^ Escherichia 
coli Jni07/pA!lG-10-Meo.ATE tl X 5s l^t tSi Ife 
1S0Xmtii*iIi/F^)TftCtttXWI?i'3f?A 10309-?} (FEHrt 
H- 10309) i u^i€$nTl^^, 

3L5£JO.. ^ ni r ^ 7 > $ k 03 it ( G II3 ) 

lMjSSCD<3iC LTiKSS L/C. N c 0 ilUs 7- (0 ± ij£ 
CCADHra^-^-^^rU* -eUTNcOaii: 

•?OTzy^tCADU:7-5:^-^~'&TTT^7'v:^ 

$ KpAHG-lO-Neo.ATE ^ Xho I J5l na «H I «C cfc 0 
X m tn 1' ^ C i iC J; *} N c O ia Ie ^ -2: $ ti 

fz^09-yy^ / y h ^ . flh . t nm 

7 5 y A OcDSA* r -5 7' V ;^ 5 KpUC-X-. 

tlSA-A ( -^^m 3 ) ^ Xho I jSLC^Ba.H I TXffirfl 
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isr*cit;:<fc0. jfe^r^ 5 kpJob-aoh-hsa 

.A*l'»fc. 

C:©-/^:^^ K*^ff1"SW ffiSaccharowvces 
fcerevisiae AH22/pJDB- ADH-HSA-A X3t !f fU 

a4*JXSI«««3S3TU:(SkX»{ffi^m 10307^ 

(PERM P-10307) <t Lt^lt $ n-r -5. 

WCttW^SiW. *W3fe (ftBltXmia. 630-637 
C1985)) O K U R ?£tc:U£V>. il.^ L CJJ S L :^ C 
J: -^TJt-^/w. $rY P D Jgife ( 2 'J -^r h 
y(Oifco) s I 5^Wf3:X + X (Oifco) . 2%^Ji^ 
3 5»4t;:AH22«; ( «ATa. I cu2-3. Ieu2- 1 12. 
hi s4. 519. Can I) OYPDl3»ftK:J;*-%lSSffi 
0. 1 b£*)JOx 3 0 X Tt«J 4 B^PJI (fflCt^^O D 600 

2.ooorp«. 5 iMSil® ja't'^fT^^jaia fiaot* 
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5. 0 r£ CD 0. I rtLiSCNU: « ffi L . O -3 K 5 «i ^ 
iMJaU. 2.000rp.. 5 ^^W^ /i tJlO.OOOrp. . I 

3^n3oia'C*-cdira Lfc. t^^>4t/cis«t«2nLiscH 

10*/. 50 ^PEC400I) 4 6jrftC|5SlfflU* ^ ^ 
CI 0*l©pNArS?fi[ (5-1 OwODNA^-t 
C) *ftn;L. 3 0 -CT-BftCSar*. •?'OMv55v8[ 
I alC[>^mm^A(.^DwA.^ ^ { y 7s ^ 

+ *^-lCT tStar <*:tC2.000rp». S^Mi^C 
ttlO.OOOrp- . 1 ^rao jS'C^^ITV^. ^.^^jtlfcia 
100i><O»lS^97icC^3S)SL. iSlRJno^ 
3^lglft tSDiSlfe:2 0«/«£7f''^ ViSMia. 
2 0/«/ffl£7/U+'-yeKig. 2 0;«/tt£>-^* 

^y. 2 0w/iBet?.f-c^'yJ2BlS. 2 0«/fflC 

V r V y r y . 2 a n/iA^ "7 30i«/ 
ffl£WVo^>y. 3 0 /»e/««i2MiE U 3 0 

j«/««^o.>y. 5 0 7 * 7 - V* 

150 y 0.155^7 5y^tt^^-f-^^ 

ihoyy--<— (Difco). 0.5^^527^^ 



S D 5 >£(C!£vi3 2 B RH 3 0 "C T SS!^ IS 11 

Lfc. 2.000 rp« 5^na* 4 xToa'Otc.k 0 

faUs ia(^^0L5rf®lMvn.t:f-;uK:llffi?fi 

Silt* 0. 5 a£0 I M V /b t: h --fU. 
0. l%2 - >n':*rri-x^y— 400«/«2O 
^ *; X - X <Zy»olyas€-l00T^fe{l:^?X5l) 

maast/i. 3 o -c-c 3 o ^nacRiii^tife/iJcL/c:^ 

7 X a r 7 h 'Sa'C* (2.000rpa. 5 iMM ) L T 
lOOici0*8jfl[ I ( 5 0«ii^;v3 10 

mJlEDTA. 2 5 nMTris • HCl (pHS.O)) C ?! *i S3 U . 

200jrf OiSTfil D ( 0. 2 SNaOH. 1 % SDS) Ijn ;l . 
J:<?ft^Ufcyfe. ^K±t^ 5 ^^lillfflca U/i, 150/.i 
CD 5 MBlPfi23^ M J; < ifl^ L iK±(C 

1 0 »ruij&aL/cut. is.ooorp- . 5»i!n. 4*0 

L . ^ a O 7 - ^b / ^ a a * ;i/ (I : 1 
TS^?fli) *ADiLt»U < KJ^b. a^tl* ( 12.000rp. . 

750 0) X ^ y — ;u t *" ^ V :^ $ - * ffl 
l^T.fc<iR^Lfc. ai-&?B[«15.000rp. . 5 ^>PJI 



jft 'C* * ^, H tt ffi 0. 5 *l © 7 0 5^ X y - . 

a. is.ooorp.. b 'Ar^oiSi>oxixn^m^Lt:. 

Z O D N A <DfctjKi*ilS4'"Ci?5Eft2ia '(fctc 
3 0pi©TEaai7SiCCrS»?Ufc. r v 7. ^ KpJDB 
- AOH - HSA- A * ^ O AH22 © H Ift *^ ^> ^T- 
0 N A«5u"u**l3i6»S6S (fc ^^tfcfHindin . Xho 1 . 
EcoRI.Ba.UI. Sa\ \ U ) if^Vl-^i . 

a - iu?»t5rvi/kfi)l. -i? U 7 U 7 ^ K 

SD(-Leu)lgia±tC^L;fcm-© D o ^ - * 5. 0 
«CCD JJffc^ ^ASD(-Leu) l&i&tI*ivQ U V 3 0 "C T 2 S 
Pu1iSt2iS«U. 0D4.» *<^2. 0 C o /cB^^T J& 

s?flioai«£*5. Offl£oYPD)gitc;juA.yi, c 

2 4 1*031 3 0 X 0D».. 0 Ctt S s 

Ii55i«^5.000rp«. I 0 4X 
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4rcttaL^/c» c5cH 12.000rp« . I O^fJl. 4 
X'Cj&'C>L. tt«fe^1#/i- CCDttiKt^^ 100/rf 
O 1 X P-r ^ y ^(Loadina) ( 5 2 - 

jtiuH/'Ty-x^^'-JU^ 0.0O255^y o :6 7 * — 
iur^U-. 2 5€S0S, 0.025M Tri»-HCI ^ 8%/ 

«) V ;i/ ( S D S - # U T ^ y T 5 K y ;u : 4 - 
20%«]K^KV^^8 4 (^3) X90 x 

1.0 (J5c;!^) (t^^itto.) ) cans ufc. 

ik^itiJkihtSimm. (0.025n Tris-lICKpHa 4 ) . 
0.192M^ »J > a 1 9^SDS ) 6 0«A 

<DS1Jz£T 6 0 ^J^reT^f o/c. Isii^tc^c^A U/c-^'- 
^-iiiPQ u y ^-i. (55-^^314.400) . ^ »i 7" 
.>y ^ y t b-^- (3^^821.500) . «^fiS»t;KW 
IK {35^?-S31.000) . */V;uy5y (i)'^! 
45.000) . ^*^jflifftr 5 y (»?^a66.200) . 
*X*U5--fcfB (#^392.500) (^TBIO. BAD 

^tsi) «tfihi*Tyfe. ^sasctifeir^^' •> 



^ra ¥2-117381 (13) 

Sartorius it M © "b ^ K 7 -< ^ a v ^ - ^ ffl T 
i J. o * ;u o - X 7^ - (BIO-RftD tt ) Cl^ 
Lfz. 74f^9-^. 1 l#fia> ^ y -/I'tCra L/C 
a. 5 »rJ| 2 5«MTris-HCI(pin0.4) /2 0%> 
^ y Li^Ufjy /uiS^f $-tt/c. C*i^± 
ICiailirft. &tf2 0>:7/~-'^^^C-0.3n Tris 
-HCl (pHlO.O) i 2 5 -rtTrls -liCKpH 9. 4 ) / 
4 0»H6-75y-n-*ro ytt^OttffiifitZ 

6 V o£iss*i«;i. 5 "^jFriiu-ij-fca. ^^^u^'- 

^ 2 V "S- y 2 0 aflTris-IICI (pH7. 5 ) 

/SOO.n MaC£ (TBS) ?0 vg[ 4^ T 3 7 'C . I 11^ US 
/cyfe TBS/0. 05%Tween.204'T 5 5>ru15R*a-r 

^ c tCck ^ ^i^tl^ufc, *cfitt ^ iliL 
tar ;ur 5 y *>4-'!Ji«t ( * v --t/Hfc) ^ i %^ 
7f-yi&#t;TBST 2,000(&tC$&tRb/ci^;?8i 
4 0rf1>T-<-/<-^Sffl'ClI!fe!fiiai-^C» 



^<-^0.05%©7i*ccft-20^'ti;TBS(pH7. 5 (T-TBS) 

BIO- RAO ^£52) ^ 1 %-t:v-J-:^^^t>"TBST 
3 . OOOfS U: ^- « U T^f tSI 4 0 fii T ~ >N' - ^ ^ 

AT 1 i^riaisaufc, £>:tc T-TBS T 5 ^>nnr-:> 2 

Eg*.-i:0:TBS-C5^jnSIl 0 ± i£ ® Ji ^ tc L 
. S y K ( H S A ) © dS 11 4 - o D ^ 

WTflLiTBS 50«£. 3 0 %i9K^t;K5R 3 0 ^fR-tf 

7EIC^T-ia«t>. (A)liSDS-*';7^»'; 
^1/7 I K'/ /H!LSvtk4lioa^ "7 £/- . •/ y y 7 y 

Vft 7 ;u 7' 5 y ^ ^ C t4 o ^ T *) . ( B ) H 
S D S - 'i 7 'J ;u7 ^ K y/i'^SSvi^lii©?!^. 
X X ^ y y o V -< y ^ ^iTt^lii t mHYii 7 ;u 



7" $ y tat^^il.^^^ -li:. t Hfii v/i 7 ;u 7' ^ y & 
C(D7^^> yK^1»R«CSifeUfc^OT3i»r, 
T. t««*«WI@i LTJBt^/cMaa t HliiY,l7;w7- 
5 y T*(M*«fi!f OtTiai* • b HfiiW7 

^U7' 5 y*^C-iA:r4tr-^(r»Ta>iS!l?:T^>S. 
^mu. f^.lfmfTii^^lE?:^ b nfay.'>7;u7- S y A 

( I ) ^.V^*^ 

fiH f5SSJS«« J: «5 m.3jaUfcE??rb h iliiv,l7 
5yAy:ri^2-y/i^;<»7'fx^'y-/uTi37ct. 
^ L T S D S Pi ^ i£ b S D S tt» I 2 ?^ 

^» 3 0 5«(D*- y 7 ^ ^1^7 ^ Kifli.5:49K'r 
ia/in Lacnal i. U.K. (1970) Nature. 227. 680- G85 

7.;t:B (5)'?rd94.000) . ^ ifil Yil 7 ;u 7' S 

y (^i^ 367. 000) . it^<}\'-/xy (^^^-ii 

43.000) . acfi^JlBL'Kjf^H j?? (5hi=^ 230.000) . >c 

E h y 7" •> y -f y b b-^^ - (:>h^ S20.000) Ra^ 
^ ^ h 7 /uy 5 y (^J?- 5 14.400) *Him 
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•7 > - . •/ y 7 y h ' 7* Ji/ - Ife c J: 'J g e B 

( 2 ) 

CNaiivcV>HSSlik£^i ] 

3 0 5^©* U 7 17 'J ;U7 $ K»Ei3Ky/^-C«>5 
S D S ^HtVWcy /i-tCifiJja SDS^RItv^/c 

llllM7ivr5y««JlltUT^«.tC*«i!iU. fill* 
t H!llvi!7i«/y 5 y A ikoiasilkMy 
;uT<D*«ft*It«Ufe. S D S « ll^V^f:»aii»rey 



?*nn ¥2-117381 C14) 

7 7' $ A 11 . t hifii « J: <j M a 5 n t h jlii . 
Yft7>u7'$y^yv-<j:igi;*tt^^Lfc, ccD 

^Q.$,tZSli^iktj:. L K B tiaSA-pholine PAG 
Plate p»EH3. 5 -9. 5«fflt>. Htl©-75.*7 
;i/Cffi-,T{T^/c. *«.*iat»^UT. I5tt PI 
•7-*-.; C-7-f3i/7J:.y (pH.75.4.85). 
7 X 'J y (pi 5. 65) V h ^} y n^it- a r -ii ^ }U ^ 
^o\^y (7'^pI5.9). $;r^ak:y (7'^. pi 
6.45) . \it<ru}£y {^-7^ PI7.3). ^ ^ o 
^'y C ^ 7 . p!8.3)&c;f- h ^ o C (pi 10. 6) 

L/C. fiiaiSMifejE* t Hfll«7n/7' $ y 
A k Ufavd « a $ H t hifiivj 7 ;u 7' $ 
V iI5|^XtCpl4.9 CD±3?''0 K <!;pI4.7.4.650 — 
;|: 0 ^ ^ - /X' y K c ^j-a L y:: . 

( 3 ) ftfff{t^tf?ttff 
^ffifitlft^ . Ouchterlony , 5. Pregr. Al lergv. 



6 (1962)30. CgfiljO^li^-Clt ^ fc. i± P$ J5l /ilc 

fc. ffl^^fcKllil Wli. Cappelttck *) A? Lfc-^ ^ 

4-* IK - k h IM Vfl 7 ;u 7* $ V f jt til 7/t & il' • 7 U 

fifaHS4El9t t Hfll?il7;v7' ^ y Alifc h 
i 5 0 c in T . 

(4 ) 7 ^ ^ .^'3Sfti7 $ y 

filSSS^ETltb n||iYrt7n.y $ y A 100«* 

7rv< V ' ^< ^ ± > 7. T 

ottH y>-^x y *^-477lc P^tto-^- 

Aspcfc*). 3 2 §gOGlnXT7 5 y K«il*«|5i 
2$n. rT{Cffi*Ofc-6bHfll?,l7iU7'5y® 



7 « y ^tfS/)^ «^3 2S@$T07$y mi&nt^ 
iC-flcLTt'/c. 7 5 y :fe5gffll7 5 y KOiliR 
.-P -fc 9 s ffl Ir* /c « J?, 11. < t h S 2 ^Alt7 k 

>'*3a7^>'ttA«'t^-,Tt^*i«iL^,*l4. C 

lis ^^^JKro V >y^cj:«r 
D K ?y 55^ CD li a *i ^ n r^- A> -7 ^ . 
fi^fiaraadfeESt b k tfav,7 7 /ur $ y acd7 $ y 

)^iS{a7 $ y /^i|j£;4UAsp-Ala-His-Lys-Scr-GIu- 

Val-Ala«His-Arg-Phe-Lys-Asp-Leu-Gly-Clu-Glu- 
t • 

Asn-Phe-Lys- Ata-Leu-Val-Lou-Ile•Ala-Phe-Ata- 
9 0 

Ct n-Tyr- Lcu-U I n 
( 5 ) HPLC.hg)>i^-fh 

K • ^< -f •> ^ X i» X tt 33 130A -b U - 9 y i/ 
:^xi*^ffifflU. Aquaporc BP-300 * 7 i» (2.1 
Ml.O X30mii) IZ^ ^r^yt^^n -yfz, i3vJ.it. 

0. \ % h y a^f^x'^mit^ij^^. fg a ?! 

0 ?S iii tt . 0. I 5€ h y 7 >u> Dftia[i^-&L'7-tr h 

1 Mj ;u (D.affi ?0 dS fJ& C J: o T }f o . « (2 
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7 J* -h -C O R J# TbI & CF t: - © t: is t ^ T E 55 »l 



«rin¥2-117384 (15) 
(/N-f y a ^ c/y y< 9 ^ Y ^ 0-7 y ^ y y 4 - ) 

ti^Srfa:SasCL-6A.LC-6ft > V - •> ^ ^ 

^ * 7 i.TAPS-020810 ( 7.5 m LDXlOca) C 

/o.os%7 h u <7 0. 3 n »j y^fiayi 

?g[/0.05%7 '>'(tt h 'J <7 A^OSWiSK'^K^ 
^JtfTBl^OEAE-Sepharose CL-SBTSSfflU/c (> O ^ . 

4 0 5<faiaa)ili5StbaTll ^ tL^i±t»€. 

6 0 %fi!la®«ig$Ta:ra*-tt/c fc^^ra^'^^w. fi^? 

f^SliiE^^ t h iIiLYrt 7 ;u7' 5 y A O t'- ^ OiSlli 

J; ^ « 52 $ n t MH n1 7 y 5 y o ?8 as t 

hMlaY»7il/7'5yA«^ IHyB A * <D <j © t 

B 84 T & -9 . 



;i^7*5y©-'>-( Ko+>7/N'^-f h^o-7h*<7 
ite^^ 1 . Tfir,^ H!llyff7;U7* S y AcDHA^^^' 

^o~yg)?.^'j-j:>y ^ (maoa) 

Kllarfl7/l'7'^ y AcDNA^ t-C a - y 
oj) y ^ _ ^ ^ y ij ^ -f ^- - ■> g y K «k 5 ;^ 'i 

- y ^•(0/ci6*BCLOHTECIiaO XgiW^^^ 9 
Mt^^c. ; giniaift^*7 T -•>'^:^ft5(3 Y1090 

DNA^^jyT'^y^-f^l'^ — ( AacrshaBttBybo- 

cpm /«) ^ r o-7'i LTint^;^ J? y - ^ 

L/C CBentonaO'Davis Science 196 . 180-182 
(1977)). CO 3 fl^ro-yii^^Lawn^ 
(Nucleic Acids Res i . 6103-6114(1981) ) C 



^ o T tfi'iS i n/c t I- IMW 7 /U^ 5 ycDNAfDK?!! 
07^5 - ItWiR'pIi^ (MSRBnJfeOATCa Ky 
^ij 1 23^^^^;^^ K±iftA*^ AT C 3 K y O 
0?^U;r^KaT0gff5^) ^Sfl5i^?513l (7$y 

•t;5So>f-5t^y3 Ky-r >:£:b^ATC<k*)9a 
aoy^yiao-^yy^^-KTSSB*) 
to (USA- I ) . 248»ao^^ 'i •> 260» 
BOo-f vy^a-KTS t ©(HSA- 2 ) . afetl^ 
tC 576S 5 b 'J y^-^^* 585 IS 

g CD a -< •> y ^ 3 - K r S t^iJ^T)- i * TtCtt < 6 ^ 
U;f ^ K A^^JjJc'^ 3 ' - 3f <>0 
(HSa-3) i:R3Liffi54T«^S. cn:^oro-7* 
Oi21SK?4* ^P. 9 HtOFl". C0ra-7'0*lJt 
« 6 -a D N A •> y -fe -9- - c J: >) Jt . B 3 li 
( r - »*P ) AT P i-iJ »J 51 ^ U:*"^ K + t-"tf 
*fflV^T^T-> /C. HSA- 2 '>^t /l-^-^ 

;l 200(00 >l eill D - 'y ® 7 "5 4 {IflO ^ a - 
y lb D N A ^iH53 (Blatmcr <^>Scicnce 202 . 
1279-1284(1978) ) d EcoR 1 "C tS <t t . 
?H{t«lOi^*/- y y a V HSA- 2 r o-T" ik 
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-'N ^ 7* »J ^' X ^ -^fz C Southern. J, Mo I. Biol*. 
503- 517 (1975) ) • ^> -< X U V 7 ^ 

> y httaoO^ D-y3t>^^i'J^^,n«-* I. 8Kb. 
I 4 Kb . \. Zno&itlh^fz^ CO-7S1.8Xb 
i 1. 3 KbOfi^ oy V ^ ^ y hipUC 19 -<^^- 

HSA- I i HSA- 3 r D-T'i ta i 

-/N y 'J ^' -b*-- *> 9 (Crunstcin J: 0^ 
Hogness Proc. Na 1 1 . Acad. Set . USA_72_. 3961 * 3965 
(1975)) tZ^»)X^^}-yLfZ. COISJR HSA- 

30^C/x-f7'V^'<X-r4j7a-y i tllKHSA 

I - A) t<^hflft. C0^B-y<O*fflDNA 
KfiW-^iSSKfllrJ^Sffl -«13«pl8 J: 
.pl9 RF-DMA itCf^L, f i'J^ ^ ^ 

K ^ — 5 :t» — •> 9 y i£ (Sanger. P. . N i ckl cn. S. 
<t CfCoul son. A. R.Proc. Nat I.Acad. Sci. USA J[i^ 
5463- 5467(1977)} C it 0 S SK^t € %S L /c . 
HSA- 2 *ro-y t UT^f Agtll^ a 



?Jnn¥2-117381(l6) 

OC^T HSA - 1 ^ r a - 7' i t T flO* r -7 - ^ 
W 7' 'J ^* -tf — > 3 y ^ }t . I IB o 85 il o •> 1/ 
:^ ;u€4iL 5 ^ o - y i gilKHSA - n ) 

c:n*-> 7 T - D N A^saaiLEcoR I mit^tz 

ot»T HSA-i*rD — y^LTflHr^i^y-:/-'^ 

^ V ^ -b"- •> 9 y^\f^^ 1.25Kb0 7 V ^ ^ y 

h (HSA- D ) D - y 7' 'J s c: 

SL/C. HSA-Dtt HSA- 3 i llSEaU 

Uix^^it. C ©IS ft HSA- D ti* + >ii^*fi8 
ffl*3- Kr -Sffl***:^ HSA 1 - Aitt Hfliffl 
7 n^r % V or \ J '^^m^:^ - Yt ^U'j^^iK 
$ . $ ^> C 304 II gCD-tU y^a-K-r^J Ky 
( T C A ) *>HK»»±3 K V y 

T G AC3E ft UTv* S d i fc. c:o2-:> 

(DDNA77^ / X h 0$lPSBIj!(ibgl^m sue 
31 8 SI*-^ * -7 BSA I - A ^ HSA n © 



2 -70 D N A^ifi S/^{1^!3 iW^LXt Xba 1 ^ Pst 

I h) TtBWU£V^Cl5tg^rntf 

-<r^- K-¥'roEyil(DtS'&Ufc t. Hfii7/I7;^7* ^ 

j^3LfiLL. /7 7> ^ KPUC>HSA.CH(DltS! (S^Ogl? 
Alfilir y It* 7. 7 7 (phoA) o > 

i\^-<r^ K iETR t mi Ml 7 /I/ y $ y a*«s* 

X$ KpUC-phoA-HSA-A^iJ:0|3itC LTighX L fc. 

t h If cONA ^ -( 7* ^ 'J ^ - ^> HSAcDNA^ 
^C* ^ O - y « til (HSA - 0 ) ^EcoR I iXba I 

rfiftCcfe oT4 u 5 7 7 y h *iaaL. Zkl 

^pUC 19r 7 :^ ^ K CDEcoR I t Xba I ^CDrSTt; 

ftSio 7 S:^ § j:c:*r® 7 ^ ^/ y h i T40NAvy/ 
-■b"^fflt^TK^$-lMfl!A;ir7 :^ 5 KpUC-hsa- 

EX^ WIS L/C. 

C O 7* -7 7. ^ K «5> Aha ID i Sal I (0 ~ lErl^ft 

co7 7i/> yhttjacSfiiE^st nijivff7/ursy 



A^ y/N'^gCD 1 2S§OLys^<9 3563 S CD 

M^^Mmt ^fz^^h' sanffl^r^DNAK 

ft^5£^nStL/c77^J^yyh2*$7i-;u 
r i C i tC J; 0 i^^ L/C. CCD^n)lD N AK^Oli 
7 * y tt * A 7 r ^ - -b* O •> t /l/ 7* K * 
3 - KT 5 D N AKydia^&T $ -5 7 Hpa D 
Cla I J: -,T±r 'SftiZr^^SieS?* 

C 5 ' v^{!acWL«)»E«t HIaYft7;i/7' $ 
yA^y^<i^2rci)l*e<Z)7$yrtS[As p/)^i?> 

1 1 *a®7 ^v'i^Phc^ 3- K-r*K5»j^wL 

C CD 7 /c D N AKf4CT 4 .t: 

yj9ft$^/c &<D^^ pt)C-HSA-EX/r (;/c Aba 
m/ Sal I rfijfift^^i^ia^L. $ ^tCC^tC 

^ 0) CD — OpAT lS3(A«crshd«^iKv T«ig«, 
A. J.;S^(/Sherralt.0.Kature283 216-218.1980) 
O Cla I / Sal I OIIffiySfttoCD 7 ^ * § /X 7 7 
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*)lS-^^-ti-. ll»;Lr-77.^ kpat-hsa-cx^ iS/c. 

- Yt iDY^ Ate,ni)^'Otli)<^fz. pAT-HSA- 
CX^EcoR I / Xba I T-SrSlbU. t h itlYa 
7 S y A Oftapl-'Phe3S6t 3 — K 1" * D N A 

— HSA-A® * ^n/^feOgffl^a - K**"* 

cDNAtt. t hlFcDNA? 7 U -f - *^ ^> o 
- y A gtlKBSA I -A)*^ ^>^3;^cONAE^IJ©}?A$ 

7:^ $ KOEcoRI hCt?A-r*CtCJ:*}ldl 
IftiLr? X $ KpUC-HSA- I tptZ^ o-^yj?^Ufc. 
cn-kOHSA-A O 358*9 07 ^ y H LeuA*^> * 

i^/i/^dSO 585* B CD Lcu^ 3 - K $ 

Xba I /flindin cr)-ffim{t139««SIMLfc. C*t* 
pAT-HSA-CXJ: *) i^fcEcoH I / Xba I rffiffi^tttR 
tfpUC IBOEcoR I /HiBdin-Sltll{l:%©-9 



no ¥2-117384 (17) 

« 7 7 ^> y h ifi-tf TT4DHA ' j *' - C J: «3 iS 

ISSlS^JTt*. filcSjiET;^ HlaYft7;i'7' $ vao 

cDNAife«t*^Ciaftil7--5 :^ ^ KpUC-HSA. Cfl€i:^ 

nSc!!AiE;Sft hiiaM7;i'7*$yA<Z)47^>'fi{B£ 
511^ 3 - K-r <scDMA0ig58e?!i&at«i5r 5 7 5 
/laEyn^sRi i-ioS'-sBi i-3iac*r. 

31 I ait. fyXlV pUC-X-USA-AOttStDia 

3R3-rB!&a^j83-2 igtt*?6»J!©A0ai7a 
:t-^-*-byhK^ ^ — p0E6-I0(Xho)©fV55O 

35 4 - na R sp, 4 - 2 m ti , adh i ^ - ^ 

_^-.;j5;^..^).^^^ -pUC-ATE OYp^Ol^n^ 
vf^'<^^-) pAB6-lO-Neo-ATE OttSa<DiSlj|^ 



SieHli. Sfe^r^X^ KpJOB-AOH-HSA.AOlt 

UTiaw:. t nin-ffl|7;i/y 5 ycDKA^^C;»S 

f£!ft(^AH22CpJ0B-ADH*HSA-A)tDiS{|C J: ^ 

n j&ffi H s A * s D s - --K V 7 ^ y 7 ^ K y 

ii-'SSvikfJi 17 -7 > - . y 1; 'J 7 y h • 

0 J^ttK L/C (>CD (A) :^ ^ 

a y T ^ y <r 11 ^ \fi^ L fz i> O (B) *7K-r. 
gisattroffeWOETJtb niiY8 7;uy5yA 

Oi^Hi^ 3 - K-r -ScOMAdlSAcDHA) . 36 C C O 
cOHA©S^Cttffl $ n/c. 3' *$Sffl^3-Kr 
icDNA(HSA-IA)&C; 5 ' * 5S ffl ^ 3 - ScDNA 
(HSA -0) ©$JlPRMJRifeEI^ jj^r. 

2g 9 El li s b h l!a v» 7 /I/ 7' $ y A CO cDNA (D X i:^ 

ij-iy^^'ccttfflL/i3aoro-7oasKf« 

OEIli. r77.5 K pDCHSA-CH O It 5S © 

31 1 l-llEI'-3(ll l-3lEIti. tHiaW7/^ 



r. 

311 2aii. fimilifeiEfltt H(ii«r7iuy ^ y 
Ait htfl7il**t h lIllTil7 ^U-r 5 y 
S D S * # 7 ^ *J /U7 5 Kififfi^OKy '^^SSv* 

5\ I 3 Elii. C^fiJ^^ETlt t h iiayi17 >b7' 5 y 
Ait Mill v,l ii3 ^ t y &imr fu-f ^ y o Ka I i vc +: 

'j 7 ^ y /V7 5 Kfl5J[jr'E)HV^^^^i*fli*^*>**t^ 

m 1 4 Htt. Wa^^iiETR t Y lfiLM7;uy $ y 
Ait htfiiY.liijili t h iiarii7/i'7' $ y i^^?^* 

?n I 5 011. fifli^^IET^ft HlaYa7;i/7' S y 

Ait h iiiL vrt db 1 ^ iiii y;!i 7 7* $ y i ^ ouch- 

tcrlofly 7£C ck >) Itfi 

35 1 smit. tif^m±iE1^^ H!iiYfl7;uy ^ y 
Ait na •/« ih ;K- 1 ma Y»1 7 ;u 7* ^ y © tJ^ o 
-7 Y <r y y 4 - tz^if ^ >^n^ lt« L fc O 
5. 
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111 



* 
□ 



03 :^ 



s uj nt & 



EcoRI 



Xhol 



c 



SphI 



P0E6-10 

EcoRI ff< ft 



PUC119 



T4DNA y /f-trrcx^aesis 

EcoRim<b 



HindlH 



Sphl 




SphI 



pOE6-10(Xho) 



puciid 



Xh6 U 

IAATTCCTC6AGC1 
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6 








T 


3 




S S 
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«W ¥2-117384 (20) 




pMTV-<H)-Sph 

I BamHZ/Sphi:iSfAft 

I 



PAT153 
I 



T4DMA y /f— fitxiaissrc 



Psij 



SphI Soil 




pAT-AD-TE 

I B»niHI/SAlir:j&m(t 

I 



pucng 

I BAisHI/^all-mmft: 
I 



T4DNA «; t'lcriajgats 



Ec oR! ^^?r^ Sphl s^ft 




PUC-ATE 
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ISPnl ¥2-117384 (22) 




(1) (2) 



HSA-1 S'- AAGGGAAATAAAGGTTACCCACTTCATTGTGCCAAAGCC - i 
5'-I^HR«tt-Me 1 1 -Leu 9 ^«^-f-5>a« 



HSA-2 5'- AAGGTCCGOCCTGTCATCAGCaCATTCAAGCAGATCTCC -3' 
Gxy 24 8^ Leu 260 fCffi^-T^Sttft 




HSA-3 5'- T ACATGTTATAAGCCTAAGGCAGCTTGACTTGCAGCAAC - 3' 

(6 3i^U;r^h) 



^9 0] 



(3X4) 



0 500 
■ I I I 1 I I 



1000 1 500 2000 «3SS!r 



Ahalll Hpall Bg 



EcoRI 



EcoRI 



AhoIII PslI 
l\\ { Xbal/ 



Hxndlll 



TGA 



.IfJ A 



EcoRI ^9^" 



EcoRI 



Agtil 



HSAcDNA 



HSA-IA 



HSA-II 



^ 8 SI 
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-I 




Asp Ala His Lys Ser Glu VaX Ala His Arg Phe Lys Asp Leu Gly Glu Glu asn Phe Lys Ala Leu Val Leu lie 
CAT CCA CAC AAC ACT GAG GTT GCT CAT CCC TTT AAA GAT TTC GGA GAA GAA AAT TTC AAA GCC TTC GTC TTG ATT 

50 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp Hia Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala 
GCC TTT GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT CCA. 



Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys 
AAA ACA TGT CTT GCT CAT CAG TCA GCT GAA AAT TGT CAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 

100 

Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu 
ACA CTT GCA ACT CTT CCT GAA ACC TAT GCT CAA ATC GCT CAC TGC TGT CCA AAA CAA CAA CCT GAG ACA AAT GAA 



Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr 
TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG ACA CCA CAG CTT GAT GTC ATC TGC ACT 

ISO 

Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr 
GCT TTT CAT CAC AAT CAA GAG ACA TTT TTG AAA AAA. TAC TTA TAT GAA ATT CCC AGA ACA CAT CCT TAC TTT TAT 



Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 
CCC CCC CAA CTC CTT TTC TTT GCT AAA ACC TAT AAA GCT GCT TTT ACA CAA TGT TGC CAA CCT CCT GAT AAA CCT 

200 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys 
GCC TGC CTC TTG CCA AAC CTC GAT GAA CTT CCC CAT GAA GGG AAG GCT TCG TCT GCC AAA CAC AGA CTC AAC TGT 
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Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
CCA GTA GCT CGC CTG AGC CAG ACA TTT CCC AAA 

2S0 





300 





350 





400 



Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
CAA TTT AAA CCT CTT CTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAG AAA TTC CAG AAT GCG GTA TTA CTT CCT TAG ACC AAG AAA GTA CGC CAA GTC TCA ACT CCA ACT CTT GTA GAG 

450 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
GTC TCA AGA AAG GTA GGA AAA CTG GGG AGC AAA TGT TGT AAA CAT CCT CAA CCA AAA AGA ATG CCC TGT CCA CAA 



Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
CAC TAT GTA TCC CTG GTC CTG AAC GAG TTA TGT CTG TTG CAT GAG AAA ACG CCA GTA ACT GAG AGA GTC ACA AAA 

SOO 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA CAG TCC TTG GTC AAC AGC CCA CCA TCC TTT TCA GCT GTC GAA GTC GAT GAA ACA TAG GTT GGG AAA 



Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys 
CAG TTT AAT CCT CAA AGA TTC ACC TTC GAT CCA GAT ATA TGC AGA CTT TGT CAG AAG GAG AGA GAA ATG AAC AAA 

550 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT CCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG CCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT 



Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC CCA GCT TTT GTA GAG AAG TGC TGC AAG CCT CAG CAT AAG CAC ACG TCC TTT CCC GAG GAG GCT AAA AAA CTT 



Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
CTT CCT CCA ACT GAA CCT CCC TTA CGC TTA TAA 
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©Int. CI.' msum- jfp^sa#^ 

//(C 12 N 1/19 
C 12 R 1:865) 

(C 12 P 21/02 
C 1Z R 1:865) 
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